Potential pharmacokinetic drug-drug interactions (DDIs) between anti-HIV drugs and antidepressants have been studied mainly in healthy human volunteers. However, it is difficult to demonstrate their clinical significance and, despite known DDI, no guidance on how to adjust antidepressant doses in HIV-infected patients on antiretroviral treatment is available. Some evidence suggests that these patients are at heightened risk of developing serotonin syndrome [1] . We describe the case of a patient who presented a serotonin syndrome resulting from pharmacokinetic DDI between the selective serotonin re-uptake inhibitor escitalopram and recently introduced darunavir/ritonavir combination and proton pump inhibitor (PPI) esomeprazole. This 46-yearold woman, HIV-hepatitis C virus co-infected and with child C cirrhosis, was hospitalized on 12 April 2012 for spontaneous bacterial peritonitis and evaluation of hepatic transplantation. She also suffered from a depressive disorder treated with escitalopram 10 mg b.i.d. for 5 years. She had received various antiretroviral combinations since 1995 due to several toxicities and resistance to multiple agents. Since 25 April, the newly initiated treatment included darunavir 600 mg b.i.d., ritonavir 100 mg b.i.d. and emtricitabine/tenofovir 200/ 245 mg q.d. Three days earlier, esomeprazole 40 mg q.d. was introduced for symptoms of gastro-esophageal reflux. On 29 April, the patient presents with nausea and confusion. Physical examination shows diaphoresis, mydriasis, myoclonus, deep tendon hyper-reflexia and rigidity. A serotonin syndrome was suspected and escitalopram treatment discontinued. A favorable outcome was observed after 24 h of observation. Clinical investigations included escitalopram serum level measurements, cytochromes P450 (CYP), 2D6 and 2C19 genotyping [2] , and CYP3A4/5, 2D6 and 2C19 phenotyping using a cocktail approach and metabolic ratio calculations [3] [4] [5] . Indeed, the formation of Sdemethylcitalopram, the lesser active metabolite of escitalopram, is catalyzed predominantly by CYP2C19 and 3A4 and to a lesser extent by CYP2D6 [6] , whose activity is known to be modulated by DDI and/or genetic polymorphisms [7] .
Twelve hours after the patient received the last dose of escitalopram, the serum level of escitalopram was highly elevated at 695 nmol/l, as compared with expected therapeutic range of 40-250 nmol/l. Serum levels measured up to 5 days after treatment discontinuation allowed calculation of the escitalopram elimination halflife, which was estimated to be 67-69 h in our patient. In comparison to the literature data describing a mean halflife of 27-33 h [8] , her half-life was therefore doubled. Escitalopram serum level measured 3 days before the introduction of esomeprazole was in the therapeutic range (52 nmol/l). The serum level measured 5 days later (2 days after the start of esomeprazole and 1 day before the new antiretroviral treatment) was already supratherapeutic (619 nmol/l).
The genotypes and phenotypes of the patient are presented in Table 1 . Our patient was heterozygous for CYP2C19 carrying one CYP2C19 Ã 2-deficient allele. The measured phenotype showed a decreased CYP2C19 enzyme activity resulting from the presence of the deficient allele in conjunction with CYP2C19 potent inhibition by esomeprazole [9, 10] . Concerning CYP2D6, our patient was heterozygous for two deficient alleles: CYP2D6 Ã 5, corresponding to CYP2D6 deletion, and CYP2D6 Ã 10, resulting in decreased activity. Therefore, the predicted CYP2D6 phenotype was a poor metabolizer, which was confirmed in vivo by phenotype measurement. Phenotyping of CYP3A4/5 showed a decreased enzyme activity, which is explained by potent and irreversible CYP3A inhibition by both ritonavir [11, 12] and darunavir [13] .
The unusual response of this patient to therapeutic doses of escitalopram is thus explained by both drug inhibition of CYP2C19 and CYP3A4, as well as CYP2C19 and CYP2D6 genetic polymorphisms. The presence of a variant allele could predispose to a pharmacokinetic interaction, as already shown with the warfarinesimvastatine interaction [14] .
The serotonin syndrome is a potentially life-threatening adverse drug reaction resulting from an excess serotonergic agonism of central and peripheral serotonergic receptors [15] . The typical clinical features of serotonin syndrome are a triad of neuromuscular hyperactivity (tremor, myoclonus, hyper-reflexia), autonomic hyperactivity (diaphoresis, fever, tachycardia, tachypnea, mydriasis) and altered mental status (agitation, confusion) [16] . Tachycardia, hypertension and hyperthermia were absent in our patient.
In conclusion, as illustrated by the present case, clinically relevant DDIs have become a major issue in HIV patients [17] . Relevant DDIs involve frequently prescribed drugs such as PPI. In our case, recently introduced esomeprazole and darunavir/ritonavir blocked all metabolic pathways involved in escitalopram elimination. CYP450 phenotyping confirmed decreased activities of CYP2C19, CYP2D6 and CYP3A4, resulting in a prolonged (two to three times) elimination half-life of escitalopram and a considerable serum level increase (twelve times). In the absence of routine marker of CYP450 activity, the prescription of CYP2C19 and CYP3A4 substrate antidepressants (e.g. citalopram, imipramine, sertraline) [18] needs to be closely monitored in HIV-infected patients on antiretroviral and PPI treatment. Undiagnosed HIV prevalence in France: no evidence against universal HIV screening Recently, Crémieux et al. [1] attempted to estimate undiagnosed HIV prevalence in France using data from a nontargeted screening survey in emergency departments of the metropolitan region of Paris. We would like to raise two points about the conclusion and assumptions of this article.
First, the authors' conclusion does not represent the findings. They estimated undiagnosed HIV prevalence at 0.09% [95% confidence interval (CI): 0.04-0.13%] and concluded that the undiagnosed HIV prevalence was below the 0.10% threshold suggested by health authorities for implementing universal screening. However, as the 95% CI includes the value 0.10%, the difference between the threshold value and their estimated mean of undiagnosed HIV prevalence is not statistically significant. The undiagnosed HIV prevalence would be significantly below the 0.10% threshold if the upper bound of the 95% CI was below 0.10%.
Second, there are inconsistencies in the authors' assumptions. In their most recent article [1] , the authors used standardization techniques to estimate the undiagnosed HIV prevalence. These techniques are used to reduce the bias in the sampling frame. However, these techniques do not appear to be justified. In a previous article [2] , in which the results from their screening survey were first described, the authors claimed that their sample was representative for the French population and obtained 0.14% [95% CI: 0.08-0.22%] for the undiagnosed HIV prevalence.
The majority of new HIV transmissions are believed to originate from individuals who are unaware of their HIV infection [3] . To reduce the pool of individuals living with undiagnosed HIV infection, many countries plan to revise, or have recently revised, their HIV-screening guidelines [4] [5] [6] [7] . Before implementing new screening strategies, it is necessary to obtain estimates on how many people are living with undiagnosed HIV infection. Therefore, providing accurate and reliable estimates of the undiagnosed HIV prevalence is essential. Crémieux et al. [1] provide no compelling evidence against the implementation of universal screening in the area the most affected by the HIVepidemic in France. Further studies are needed to evaluate the prevalence of undiagnosed HIV infection in France and whether universal testing should be promoted. 
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Raltegravir in the prevention of mother-to-child transmission of HIV-1: effective transplacental transfer and delayed plasma clearance observed in preterm neonates HIV infection may be associated with an increased risk of preterm labour [1] , and preterm neonates are at an increased risk of acquiring HIV congenitally [2] . Absorption of orally administered drugs in preterm neonates is unpredictable due to gastrointestinal tract immaturity, and parenteral antiretroviral options are also limited [3] . The HIV-1 integrase inhibitor, raltegravir (RGV), has rapid antiretroviral activity with shorter times to achieving virological suppression when used in combination treatments compared with conventional combination antiretroviral therapy (ART) [4, 5] . RGV has a favourable pharmacokinetic profile with a terminal elimination half-life of between 7 and 12 h and a time to steady state of approximately 2 days [6] . It is eliminated by glucuronidation in the liver by human UGT1A1 [6] and much of the RGV glucuronide metabolite is eventually excreted in bile (approximately 50%) or in urine (31%) [6] .
Although unlicensed in pregnancy, RGV has been used in patients who present late in pregnancy with high HIV-1 viral loads when it is critical to reduce the viral load to undetectable levels before delivery [7] . We have previously demonstrated effective RGV transplacental transfer and persistence of therapeutic drug concentrations in neonates for several days after delivery in mothers with HIV-1 resistant to protease, nucleoside/ nucleotide and nonnucleoside inhibitors [8] .
We describe three cases of preterm delivery in which RGV was used in the prevention of mother-to-child transmission (PMTCT) of HIV-1. Paired blood samples were taken from the mother and baby as close to delivery as possible and subsequently postpartum. RGV plasma concentrations (RPC) were measured using liquid chromatography with tandem mass spectrometric detection. Maternal HIV-1 viral load was monitored regularly until delivery and neonates were assessed for HIV-1 infection by HIV-1 DNA PCR at 0, 6 and 12 weeks (Roche Taqman 2.0 assay).
Cases are summarized in Table 1 . The mother in case 1 was a 24-year-old Rwandan lady who had been diagnosed with HIV-1 infection 10 years previously. She had a long history of poor adherence to ART and was known to have had K103N and M184V resistance mutations previously detected, as well as intolerance to ritonavir at pharmacoenhancing doses. This was her sixth unplanned pregnancy, and all her previous pregnancies had been obstetrically complicated. The mother in case 2 was 32 years old, from Ghana, and in her first pregnancy. She was newly diagnosed with HIV-1, having tested positive through routine antenatal screening, and was having difficulty accepting the diagnosis. She was poorly adherent to ART and her viral load never became undetectable. Her viral load was unknown when she presented at the time of delivery. The mother in case 3 was 32 years old, from Uganda and also in her first pregnancy. She had been diagnosed with HIV-1 3 years previously but had never previously received ART. She was started on combination ART in the second trimester of pregnancy and was fully adherent with a suppressed HIV viral load. All babies received 4 weeks of ART postpartum and have tested HIV negative by DNA PCR to date with no apparent adverse reactions.
Therapeutic RPC (!15 ng/ml) were achieved in all mothers and in all babies at both sampling times, despite RGV being initiated 22.5 and 14 h prior to delivery in two cases. RPC can remain at therapeutic levels for up to 5 days in preterm neonates, longer than babies born at term [8] , probably reflecting immature UGT1A1-mediated glucuronidation.
The use of RGV preloading in pregnancy for HIV PMTCT in preterm neonates may thus have added benefits above rapidly reducing maternal viral load by having a similar role to nevirapine [9] or double-dose tenofovir [10] for preloading preterm neonates who cannot take or absorb oral drugs poorly and for whom parenteral options are limited. In this small series, RGV levels in the mothers and neonates who commenced RGV with the aim of preloading the baby were much lower than in the mother who was on established treatment and had presumably reached steady state. The use of a dose of 800 mg should be explored for rapidly preloading premature infants. Larger studies are needed to further characterize the pharmacokinetics of RGV in pregnant women and neonates. ART, antiretroviral therapy; AZT, zidovudine; ELSCS, Emergency Lower Segment Caesarean Section; RGV, raltegravir; RPC, Raltegravir plasma concentrations; SGA, small for gestational age; VL, HIV-1 Viral load (copies/ml).
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Repeat raltegravir dose omitted due to advanced labour and obstetric complications.
